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CHAPTER I 
INTRODUCTION 

There has been an Increase in the use of educational innovations 
throughout the United States in recent years that have met with con- 
siderable success. As a result , the Board of Education and administra- 
tion initiated a research program in the school system to test some of 
these innovations for local use. Since one area in which there is much 
interest at present involves the use of teaching machines and programmed 
materials, it was decided to study the use of this material. Specifically, 
in the fail of 1962, it was decided following discussion by members of 
the administration and faculty, that one phase of the program would con- 
sist of a study to consider the use of such machines and programmed 
material in the teaching of algebra to ninth and tenth grade pupils. This 
study was subsequently begun and continued throughout the school year 
1962-1963. 

I. NEED FOR STUDY 

Local school authorities wished to test the use of programmed mate- 
rials and teaching machines in the instruction of algebra with ninth and 
tenth grade pupils. There are a limited number of similar studies available 
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which have been conducted in various schools throughout the nation. It 
was felt, however, that the number of such studies was not sufficient. 

Also, it was felt that a local study should be made to determine how the 
results would apply under local conditions „ In addition programmed 
materials and teaching machines are relatively expensive and it was deemed 
prudent to determine their usefulness, feasibility, and effectiveness before 

t * 

consideration is given to their purchase in large numbers. 

Ho STATEMENT OF THE PROBLEM 



This study was designed to compare two methods of teaching algebra: 



; by the conventional method and with use of programmed materials and teach* 

ing machines. It is also designed to provide descriptive analyses of the 

\ 

I use of programmed materials and teaching machines , More precisely the 

electives of the study were: 

l 9 

1 1 o To compare standardized algebra test results between control 



and experimental groups. 

2, To compare standarized study method inventory results (attitudes 

i 

£ 



toward school, mechanics of study, planning and system sub* 
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III. PROCEDURE USED FOR THE STUDY 

The study was designed to Include the following procedures: 

S ample 

Two teachers were selected for participation in the program. One 
was from a junior high school and taught one control and one experimental 
class at the ninth grade level. The other was from the senior high school 
and taught one control and one experimental class at the tenth grade level. 
All classes were composed of students placed in their group on a random 
basis with no attempt to group homogeneously. However, the tenth grade 
classes represented students who were taking algebra one year later than 
it is usually taken. This was due to various factors which include the 
student's failure of the subject at the ninth grade level and the student’s 
wish to take general math in the ninth grade before taking algebra. 
Classroom 




The experimental group consisted of one class each of ninth and tenth 
grade students . In each case their classroom experience was based on one 
regular class period daily during which they studied first year algebra by 

the use of programmed material and teaching machines. When the individual 
student completed a given unit of this material he proceeded to the next unit 
at his own speed. 



The control group consisted of one class each of heterogeneously 
grouped ninth and tenth grade students. In both cases the classroom ex- 
perience of the control groups was based on a regular algebra course 
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taught in the traditional manner using typical textbooks for one regular 
classroom period per day. The course continued for the entire school 
year. 

Testing 

The control and experimental groups were administered the following 
tests at the beginning of the experiment: intelligence, standarized algebra, 
an algebra test based on the programmed material, and a study methods 
survey (subscores in attitude toward school, mechanics of study, planning, 
and system) • The intelligence test was not repeated at the close of the 
experiment as it was used only to check on I.Q. variance for the four 
groups. The other three tests, however, were given again at the com- 
pletion of the experiment. Those students using the teaching machines 
were tested Individually as they completed the programmed materials. Stu- 
dents in the control group were tested when they completed the course in 
the spring. 

Each teacher maintained a descriptive anecdotal record for their ex- 
perimental group containing comments regarding routine as well as unusual 
happenings. In addition they reported their reactions and attitudes on an 
evaluation sheet. 

Each student in the experimental group maintained time records. They 
also completed an evaluation sheet at the end of the course in which they 
expressed their reactions and attitudes. 

Following is a list of the evaluation instruments used in this research 
project: 
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Pre and Post Tests 



A. Lankton First-Year Aigebra Test 



B. Algebra Test Based on Programmed Materials 

C. California Study Methods Survey 



2 . Pre Tests Only 



Ar Otis Gamma Intelligence Test 



Others 
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A, Teacher 0 s Anecdotal Records 

B. Student*s Time Log and Commentary 
C 0 Teacher # s Evaluation Sheet 

D. Student’s Evaluation Sheet 
See appendix for samples of these materials* 

Descriptive Analyses 

These analyses consist of an account of the experiment which de- 
scribes procedures and reports routine as well as unusual happenings. An 
attempt is made to report the reactions, feelings, and attitudes of teachers 
and students to programmed materials and teaching machines. What type 
of student did the machines seem to motivate? Which type did they fail to 
motivate? What significant changes in student behavior might be due to 
the experiment 0 Anecdotal records and evaluation sheets of students and 
teachers are used to support this phase of the investigation. Time records 
maintained by the students are also analyzed in this phase of the program. 



Intelligence tests were administered to the control and experimental 
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groups to determine whether this variable needed to be controlled sta- 
tistically* Prom a t©9t of statistical significance it was determined that 
for the purpose of this research study such controls were not required. 

Further tests of statistical significance were made on the pre and 
post algebra test and the attitude-towards -school inventory. These tests 
were based on three levels of ability as determined by the intelligence 
tests as well as by total groups 

IV. ORGANIZATION OF THE REMAINDER OF THE STUDY 

The remainder of the report deals with a review of the related literature 
on the teaching of algebra through the use of programmed materials and teach- 
ing machines, a descriptive report of the methods and procedures used in the 
two groups, an analysis of teachers* anecdotal records and evaluations, an 
analysis of students* reports and evaluations, a statistical analysis of the 
data, and conclusions reached. 
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CHAPTER II 



REVIEW OF RELATED LITERATURE 



The field of programmed instruction and teaching machines or auto- 



instructional devices is a developing field still in its infancy. Changes are 



occuring almost daily. It is very difficult# for example# to maintain current 



information relative to new programs and new types of machines available. 



The number of research studies in this area is increasing rapidly also. 



An ftEA Tournal contained a glossary relative to programmed Instruction. 



It defined: 



GLOSSARY 



Auto-instruction (self-instruction) • A comprehensive term denoting 
an Instructional process that usually involves carefully planned 
materials and devices designed to produce learning without neces- 
sarily requiring additional human instructional assistance. 



Rrooram. Subject matter arranged in a carefully planned series of 
sequential items and involving (a) controlled presentation of material# 
(b) active response of learner# (c) use of cues (prompts) to elicit 
correct responses# (d) immediate confirmation of success or failure 
(feedback)# and (e) reinforcement of correct responses in such a way 
as to enable individual learners to move ahead# Independently and at 
their own pace# from familiar background to new and previously deter- 
mined terminal behavior. Programs may be presented in books# in 
loose-leaf binders# in special machines# and in other ways. 



Teaching machine (auto-instructional device) • A mechanical device by 
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which a program is displayed to a learner. It usually presents one 
frame (item) at a time, provides some method for the student to indi- 
cate an overt response, shows whether response is correct or not, 
prevents cheating by student, maintains a record of student responses; 
enables use of nonverbal programs, that is, programs which are 
either totally or in part presented in audio and/or visual form. 1 

A special brochure prepared by the National Education Association con- 
tained the following pertinent information: 

WHAT IS A TEACHING MACHINE? 

Various types of instructional equipment which the individual student 
uses at his own rate of learning are popularly known as teaching 
iflegftines . although authorities in the field prefer the term a^&o- 
instructional devlce_s . 

They may be simple or complicated, toy-like or computer-like. 
Inexpensive or costly, but all teaching machines have certain charac- 
teristics that distinguish them from more traditional audiovisual 
equipment. 

. .They are designed for the individual student (one machine and one 
student) rather than for mass Instruction of an entire class at one 
time. 

o .The machines require active response from the student who must 
manipulate them in some manner to Indicate his responses to ques- 
tions or problems they present.. 

. .Teaching machines tell the student immediately whether his answer 
is right or wrong, providing reinforcement, an extremely important 
aspect of the learning process. 

. .Teaching machines present a certain organized program of material 
that may be tackled by the student at his own rate of learning. 

Most teaching machines are cheatproof and do not allow the student 
to see the correct answer to a question or problem until he has recorded 



^National Education Association, Teaching Machines and. Programed 
Learning . A Glossary Prepared by the Staff of the NEA Journal (Washington: 
National Education Association, 1961), p. IS. 
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his own. Some give only the correct answer; others explain why a 
student's answer was right or wrong. Most will not allow the student 
to proceed to complex problems until he has correctly solved the simpler 
ones. I 

WHAT ARE PROGRAMMED TEXTBOOKS ? 

\ 

Closely related to teaching machines are programmed textbooks which ■ 

look like any textbook externally* but which are quite different in j 

make-up. The programmed text presents in proper sequence the sepa- j 

rate steps* or questions* that make up the program . Answers to these 
questions appear in the book on subsequent pages. j 

Although the programmed text has much in common with the machine* 
it neither prevents the student from looking at the answer prior to 
answering the question nor controls other aspects of student behavior 
—aspects which can be prevented by machines or which machines can 
take into account. According to some studies this type of "cheating" 
appears to have little effect on learning* especially at the more ad- 
vanced educational levels. 



ARE TEACHING MACHINES SOMETHING NEW? 

Not exactly. Although they have been in general use in public ele- 
mentary and secondary schools for only four or five years* teaching 
machines have been used in colleges much longer* and the armed 
forces have been doing much technical training by machine for. at 
least 20 years. The first teaching machines* as we know them* were 
developed more than 40 years ago and have been used in limited 
numbers and for experimental purposes ever since. 

WHY HAS THEIR DEVELOPMENT LAGGED? 

Fear* cost* and lack of adequate programs are the main reasons that 
teaching machines did not come into popular use sooner. A few 
teachers have feared for their Jobs* and some parents have feared 
that their children would not be treated as Individuals where teach- 
ing machines were used. Costs of machines and programs have been 
greater than many districts have wanted to pay* expeclally when they 
suspected that* by waiting* more advanced materials might be put on 
the market at lower prices. Most Important has been the shortage of 
programs for general use in the schools* However* much work has 
now been done on programming instructional material for most ele- 
mentary- and secondary-school subjects* and these programs are now 
ready for wide experimental use in the schools. 

IS IT TRUE THAT TEACHING MACHINES MAY REPLACE THE TEACHER? 

No* definitely notl At the turn of the century* Thomas Edison pre- 
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dieted his motion-picture projector would do away with the need for 
teachers. Earlier# similar sentiments were expressed about the 
printed book. But like automatic washing machines and housewives# 
teaching machines and teachers have different purposes. 

Machines can instruct and tutor and thereby help a teacher give 
students information and drill on an individual basis. The teacher 
is thus freed from much routine work and has more time to help 
students learn# individually and collectively. Though his role may 
change womewhat as more and more technological devices find 

acceptance in the classroom# the teacher remains the central figure 
in the instructional program. 

WILL TEACHING MACHINES REPLACE TEXTBOOKS? 

They will not replace textbooks# but undoubtedly they will have a 
considerable effect upon them. 

However# not all material can or should be programmed. The good 
teacher will add the teaching machine to her storehouse of instruc- 
tional devices. It will supplement# not replace# textbooks and the 
other time-tested audio-visual aids at the teacher's disposal. 

WHO CAN LEARN WITH TEACHING MACHINES? 

% 

Nearly all students can benefit from teaching machines. Significant 
success has been recorded both with those who require considerable 
individual attention at a slow pace and those who need freedom to 
proceed as rapidly as possible. Makeup problems are reduced and 
varied needs and interests are met more adequately when teaching 
machines are used. 

Teaching machine programs are constructed to provide motivation to 
the curriculum. They force habits on students by the way the material 
is presented and by the constant demand for immediate# active student 
response. These habits seem to cany over into traditional learning 
experiences to the benefit of all types of learners. 

HOW DOES LEARNING BY MACHINE COMPARE WITH LEARNING BY 
STANDARD TEACHING? 

Research indicates that some students are able to learn much more and 
much faster when teaching machines are used to supplement standard 
classroom procedures. These is still some fear that teaching machines 
may destroy creativity# but research has not found this to be true. 

What machines can do for a student over a long period of time remains 

to be seen. Much more research is needed in this very promising area 
of education. 
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